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(54) DUAL MODE RADIO COMMUNICATION DEVICE 

(57)Abstract: 

PURPOSE: To make the circuit constitution of a reception system 
simple and small in size and reduce the size and weight of the dual 
mode radio communication device which employs a direct conversion 
reception system. 

CONSTITUTION: In digital mode, mixers 16a and 16b which impose 
quadrature demodulation on a &pi;/4QPSK modulated wave are used 
in common as circuits which convert analog FM-modulated waves 
into reception base band signals. In analog mode, a transmission 
channel frequency signal L02 is supplied as a reception local 
oscillation signal L01 to the mixers 16a and 16b, from which 
reception intermediate frequency signals of the FM-modulated wave 
are obtained. The reception intermediate frequency signals are 
shifted in phase by phase shifters 21a and 21b and subtracted from 
each other by a subtracter 22 to obtain an analog reception 
intermediate frequency signal, which is supplied to a phase 
synchronizing circuit 24 to obtain an FM-detected signal. 
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(54) mm(D^m f^c^^rj^^- Fmmmmms: 


(57) imm] 


6a, 16 bTPj-Li^ftf^-^^^yL-J^Sft-^-LO 2 ^gft^ 
ft*MJ^^Sft^^^tlt^2 1 a, 2 1 b r^^+i Ui*^^ 



1 

^ L T a^^^m-r ^ 5t a^) <7> ns!^^ ^ > 

o r I. ^ 6 ffi r- f ^ Sfi fa § ft ^ fi5 ^ « ft ^ stj IE a: 
r>x\^^^m^x\^'mummm^mm\t-^^mu\K^^i^ 

[ 0 0 0 1 ] 

-^^^ir^fg^, ^- Ki^;^ilif§a?:^^'c7^^iij^«liift^ 
g(c^f.t:)t9, 4#{^r-^D^^P;^5^{cj;5»iSailftatM 

=Lr}i'^-¥^-(y'<D'mm.x. i)^-o'^my3^t\^xy^ 
siiifti^gt^g^i-r^o 

[ 0 0 0 2 ] 

[^^^5fe(DS^f^J ^^^jt^co^t&^i^iiftKgr-i^. Sfti^sc 
^ i^:^^i}^^m^riX\^^^. L^^L, r:ix^t7?^ft::^5t: 


(2) 4#g^:p6 - 1 8 8 7 8 1 

[0 0 0 3] ^z,x^^x\t. r:yv"rx^m^h.tz.m 

[0 0 0 4] ifi^^tb*ig|iift^-'^7^^tD-o<!: 

^:d^*iPi^ixTl^So T^^r/u^— Kir 1^, T^n^^ 
- Ki:v^^ v=:$'>'U^" K<?r^^>^ \^t^^^<0 t X ^ 
6o r-^hn Kli, il^fHI0Oilf?^g(c:fel^r^^ 

ft L , S ft f IJJ CO 51 f t ® t c *D i r ill ft f IJJ ;i ^ b iz^ (b n IS 
Kl^i, i^ftfliT^iiftSl^tCjol^T, ^^m^^XXJ^y"- 

^ ^n^itx^xmrn^f-^ \:: y h -^^^j^u, 

v':7hQPSK(7c/4 Shifted, quad 
rature phase shift keyin 

g) '^^{zx^^'f ^ /\^^mL.xmmi^. ^\tm<r)m 

ft^^^c^aV^T. iil5i^fta'Jcoil§?5^ibi^ibiXfc^S^P 

[0 0 0 5 ] Z,(Dm<Oi^::^7' J^X^m^f\^h"ij^^(DWS. 
ft^iTT^^ v^^/u^- K^(OS:ft?S^:$M5f^3ilr:LriS: 

[0 0 0 6 ] -^^-e, :&3£r-i^r.(?^^7:f'y'^r/u-^— K 
(TD^i^iSftS^gtciiisi/^r. r-f-u \^<D^mmt'f' 

^i? 59-19662 9 ^<^mZ7T:^jin^X 5 . gft^tl 

Ac^i^jgi^Sff#^ii:®iEi^lgl^titcA;^L. cicoiiij^ 
'iKmmz,^\^^x±td.^mmmmmmt-^^m^m^^iB'^ 

t ^ =^v-://-r^c ^{cj; Li:^mfS]^^fcSft-<-;^ 
^^-S^^tcl^, ±f5ii:*=fIP^tL/c§ft-<->^/<>^ K 

ft-^^suo^^^^ft^^ ^^i^^^^-t^z. t{z.xK>n 
^mi.x^mmmit'^^i'ff&i^. z,(7:)^rsmmt-^(Dm 

50 ^ixri^6o z,<DXot^mf^x^irx,y^. T^-rv^^/^Sft 


3 

T-#. L-t^hy'^-i^^^^^mm^^^V-f h='>y<- 
r •:^ p ^ g ft IhJ ^ <t ^S: *^ ?i it L # ^ (C tt -< 
[ 0 0 0 7 ] 

-r. z.i7:>i^^{B}mmmt^f»t\^xmmx:km:i^j:^t 
[0 0 0 8 ] *^PJl:i±IE^'[f tC:iri l^Xfj:^Hfzh<D 

[ 0 0 0 9 ] 

m^. ^ h^z.mm^m^^K.xi'^^, ^ur. z^comm 

Kf. z(D\M.^^mmm^m.^'i^m^ti.xmi'f^'^xy' 
ifw^m^^\^^'o'^\t^'^fi-^xy.'^^m^x\t. ±fB 

[0010] ^/t^^P^f^. ^fi5^^^l^tc j: D . ^ft 

^ ^> /L. (7? ^6 ^ ^ Ul/ ^§^S ^^^tgft 

"0 . ^-^y^ ^vWMm^^\zX.'0'^\B^'^fSi-:>X\^^^^ 

T^xi ^w^m:^^\^x.'om%^'^f^-^x\.^^^^m 


(3) ff#||3p6 - 1 8 8 7 8 1 

4 

[0011] 

[^^] ^^^tg^S{c*5i^ 

MjSa^i^&^J^K^:d5^H/^^i(7>Sfi5^^fS#, 
J: t/^i^^illK ^ jig K«S;d^BFf Pfli^ S^fcfc^t 

ii:55f^SPI;&^ff?:et?ti6c 7":^p Kc;?^ #(vi 

[0 0 12] ^ibt^, m2 O^^^^ft-^^ LTf£#0 
[0013] 

[0014] ^^lIltc^ol^r, r 1 gft^ti^fc 
^i^MiHSft^f^. rvx-^^.^:^ (DUP) 12^^ 

X^xm's&Wi^y ^ (EPF) l3{CA;^^ix. CO 

iif{)if§l 4-r'ittl^ia;5>O^^MS«^ (ATT) 15-C 

$iJffl](H]SS5 0 55^bfcH;^^tl.6*J^m#ATC \ \Z.^^W 

Sft-§-|^. -^J-il$^ixr ^ 6 a , 1 6 b (75 — :^co 

A;^i^^(CA;^^ix^o ^: l 6 a , 16b <n^^<D 

ibai:^^n/:i^^^Mft-§-LO 1 ^- 7r/4 5^ti^ 1 7 
a*5J;t/-h 7cX4#^ifgl 7 b ic J; ^n^^n^^i 
^^^^ft-§-;d^^^^ix6o ^:^:3^iM6a, 16b 


5 

^^^tfft^^ffi;/3-rSo ^^^1 8 a, 18b 

[0015] YiX^lSa, 18b <D—:^<D 

^.^hiat^ti^^ti-^mmm^Hi&i^mi&y ^ /i^i^ (a 

TT/LPF) 19a, 1 9 b id^^^^^nr 5. :Lth 

^(o-^mn^i^Hi&i^mi^y ^1-1^ i 9 a, 1 9 b-r 
•tn-e'niia^: ^iM 6 a , 1 6 b A^^t±i;^^nfc 

Sff^-::^^'<v Kft-^-^S^bT^'f v>^/u^";7;y-< V Kft^ 

^ I 9 a, 19 bfTDM^Sl^, ^J'^lHlilSS O^^^i^mt)^ 

[0016] 'r^J:t>h. iy^ Flcjol/^TJ^. 
_bie ^ 16a, 16b. 17a, 1 7 b , 

19a, 19b{Cj:(9.ii: 

[001 7 ] — ilB^^J^-r 2^^18a, ISbCO 

M;^c7:>^.'^ a (cii^n^'n- 7t/ 4^titl2 1 a , -f 

X4^^lt^2 1 b;6^1g/^^nTt'^5o cn^(7?^ti:^2 
la, 2 1 b Tl^, iita^: ^iM 6 a , 1 6 b ;6> b W:^ 

Ct^.ib(7>^tgtg2 la, 21 byi^^fcti;b^n/;:Sft-<— 

Kff ^fi. M^^2 2(cA;^^tiTl^l5:{c®^$ 
ti6o rcr)M^^2 2 ^^bHi:t^^i^/::r•:^^ 
vKff-tt^. -^^WM.^¥im^^ (ATT/ AMP) 2 

si^^^^^^l'^giHr-iiiiig L. te:tg!^^lH]SS (PLL) 2 4 

[0 0 1 8 1 tt:+sf^sg[E]^2 4i:j. ^yiW&^^^ty^'f- 

\Z7j^'f:lh<W\^W.m^\m.^ (PD) 24 1^:, /u- 
'T^r^^yUiS' 2 4 2 <!r , ^/3E^J'^^^§I (VCO) 24 3 

ht-hmi^^^^. mwimiLn^tm^2A\\^. -^^m 

ft-§-(7:»i^^S^ti:+§<h, VCO 2 4 3o^lgtb;^?(7>ji]K* 
T-:hD ^FM^iKft-§-AS ^ \^Xy^ e-;&^^t?^^(7? 

[0019] -r^le^^, r-rvi^^— Ktc^oi^ri^i, ± 

16a, 16b, Wi^^^m<r:>^nm l 7 a , 
17b, ^tit^ 21a, 21b*5j: ti^J^^fg 2 2 J: 


(4) 4^§i^6 - 1 8 8 7 8 1 

e 

[0 0 2 0 ] hz.hx. ^^^tgft^^^^t-^J^M* 

(VCOt ) 3 1 *5j:U<Sft.^mj!i 
fflffll^Sti (VCOr ) 3 2^^«?Lr^^^. C:Kbt7:>V 
COt 3l^3j;t/VCOR 3 2;6^btli;^?$ti;ti^ftf'-r 

10 ^-h 3 3. 3 4 1^. ftiJfPimf^S 0:6^bfchi;^?^ix6i^S: 

^#$Wft^s Y 2^c^^^or. c^^J'/u^- Koii^m 
2^ At'^^- vm^^mhf^^. r V Ky- h 3 3 ^iii^L 
h 3 5 ^"^x^x^mmcommm-^m-^i^o i <!: Lr^ft 

^i? ^C0#^gtll7a, 1 7 b (C#^7^^ix5o — V 

- h 3 4 ^iii^LTtgft^^-^^^/^i^^sm^fi. ^r¥- 

h 3 5 $r^hLT^ft^(^^^^Jgfa#L O 1 ^ LT§:ft 

1 7 a , 1 7 b lcW,^^^tl^o 
(0 0 2 1 J JiH5:=^r h 3 5 Ufci^ftf" -T 

^ 3 Qiito^XJ^^n ^^':?'f;U^ 0 3 7 ^ 
^n^^n^TLTtttSitg^^ (PD) 3 8 {CA;t)^ixSc 
Z.(Dm^\^m^^ SX\%. 

[0 0 2 2 ] ;^^^^£^■Jt7:)j^^S»:v'>'iri^^if 3 0 
i2^ff ^^^-/^-v^-^ffilSc^ (CHt ) 4 2*5^t/§: 

ft5^-y^.yU7=^— ^jrlBtit^ (CHr ) 4 3^'S•LTl^So 
r.nbOi^it^-V^->'i-V^— ^lStSc^4 2*5ctU«Sft^-V 

^ijtiii5iss5 o^^ib#»^/fi^^n5^^-t-^i-^i^'tf^s Yc 1 

l::^^§oT|S^fc±l^iX. r^^K^— h4 4, 4 5t^A*^ 
i^-So cixiQtor > Ky— h 4 4 , 4 51^. SJffll[HlSS5 
0^>bt±i;^?^n6i^§:^#^y^fI^S Y 2tc^^^oT, 

K:d^iS:^^nri/^'5S^PEfltC(ir K^- h 4 4;d^>J^— h 


T 

[0 0 2 3 1 12 5 tC, iieVCOi 3 1 *dJ:U^VCOr 

■To C(Oil#f4;6^f3BJ^:^,.^^j: VCOj 3l*5j;U^ 

VCOr 3 2*^^(^. m—(OXt}mM^E.Y\zX,'0m'^S: 

[0 0 2 4 ] ^ML(ryx, o\^mm^^t^^'s.<^m'^ 

Hie (a) tc^i^-rr:^ < ii^ft^r^iSfffflW^:a^?^rfl^ 

^ ;i-i^ft ^ ^ ^ ^ ^-r ^ je> (?:> ^ ^ ^> /u^f ^ 

ir-^Yf-'3 OTM^. r Ky- h 4 4:^^-^- hSB^^^i: 
r^ntcj: i?i^ftf^^-t>y'i-7^-^IBtStfi5 4 2;d^ibi? 

3 7tc#^*&^ti-5c Cco?ti6. vcOt t-^^ 
1^ Jb IBt^" /i-i^ ft ^ ^^t: i- 6 ft ^ ^ 

;^-^>'i-i^?Sft^;6^^$gtb;b^n5. ^/c. ±fa *'H" 
/i-oi^g^^^ij^pft^s YC 2tc: J: D r :/ K^— h 3 3 
t^^- VM'^mtf^^. r.co/c*t). vcot 

3^ft^^^^^tgft*L O 2 t bTi^ffSSgl 0 OtC^^g 

[0 0 2 5 ] rtKc>tj-usft;^i2 2^ vmm\^f^^t. $tj 

^^/U#-§-^^g^-t-6/t^O^-V^./U^g^'tf^S YC 1 ^ 

YC 2 ^tb;tff -So C(0:rrJe>iS)S^v'>'iri^-<i^'3 or- 

1^. r Ky- h 4 5 hii*^^^/^ (:? . ^ntcj: 

^ ^^Jl^^^t^^ n ^ y /i^^ [^V^ 3 7 f^lS*&^n 
5o :L(Dfz.^. VCOr b l^illBgft^ -V 

fc. ±t£ "L" U'-</K?:>i2l§^#«ffllft#S YC 2(CJ: 

COR ) t^. ^ ?\^^mm(Dm^^^^^\^o 1 

X{lL^^^ lid., 17b X'^n^nf:L<7:>% ^ 1 6 
a, 1 6 b tCf^^^n^»c 

[ 0 0 2 6 ] L/t;5^oT, T 1 1 T-Sft ^ ttfct?^ 


(5) i|#pi|z:6 - 1 8 8 7 8 1 

S 

le^: 16a. 16 bx±.w»'^%^tLt;^^mm<rym'% 

— ;:^/<>' KfS-§-(:i^#;^-r s^f" 1 8 a, 18 btcA;^^ 

n-So r <7>^ 2^^i8a, 18b mm^ 

m 5 ot^h^ti^ixtim^'mw%mm'^\z.v^^xm^h 

1fJ(^^#^orv^-5o z.(r>it^. Jiis^; e a , i 
6 b;^^^b^±i:t)$i^fc§ft^— ^^^v- Kfl-^l^. ^ix-^tu 
y<? ±fS^#:^-< 1 8 a , 1 8 b ^^^Ur■5T^iS^^f+ 
^g:tiltiii^:7 -r/U-^ 1 9 a , i9b(cA;^?^n. :i::t*7^ 

±15 5: =^-tM 6 a , 1 6 b . ^^g:^ 1 7 a , 17b:^J; 
t/"5TS^^«^^^^^g:^ilij^:7^/K5^ 1 9 a , 1 9 b J^lilJ^ 

i'^? loo2 7]i5^(c, r-ru^^-'Vtm'^^^xy^^^^ 

-&<75S){^(Coi^rj£t?-<6. r':^o KTM^. ^gf^ 

^v^V^ri^^if 3 0 (C^L. r•:^^ i/j^ftf^-^-t^y'^Sf- 
^^f^-r'S/'i^Of^^^^.'i-ii^'ISas YC 1 ^^^^-rs 

<i:^t>tC, "H" t-^/bCOi^^^^^j'^ft^S YC 2 ^ 

@^&^ic*^^^-r6o ^<75rcit>;s]^s->'>^ir^^if 3 or- 
«9iilfff'-y-t>/i-v^-^fsi^^4 2 ;^^*bl5?^^±i$nfrr:^- 
^^^^^n-So c:ofci^>. vcot t-h\'ilLUr'ru^'^ 

^yt. _hlE "H" u--</K7?i^S:^#MiiPft 
-§-SYC2(Ci;i9r> K>^— h 3 3:d^y— h Mt*i^i:?^t 

So :icotib^^ vcot ^ei^b^^^tLfcr^ci x/i^ft^ 
i^ft-^LO 2 ^ L,ri2^fs[HiE& 1 0 0 t::W^^n. ^ttic 

So 

40 [0 0 2 8] ^fc. iifSVCOT ^ T n 

3 S^iiii^Lr-ecO^^T-^D^Siftffl^^^^ft-i-L 

0 1 Lr§ft?^tc#^*&^ix, ^^S^l 7 a , 17br 
^ti^n^cO-^ ^ ^-tM 6 a , 1 6 b tC#^7^^tv6o :i 

1 6 b^c*5l.^rJ:t5r•:^^^i^ft^-Y■t>/^i^^K^t■^^ll 
— i^2^^(7>^iR^^ft-§-LO 1 ^ ^v-^^^nSo C 

±I5§:ft^igl#i^2Kft^<i:^^^i^ft#LO 1 

<^i:iil^^^^^^yi-raoii?)iS^^^^Lri-6o r.<7:)/t 

5f? i^), ±15 5: ^-tM 6 a , 1 6 b b 1^ ±t5J^ ^^^^tC^S 


(6) 


^mW^e - 1 8 8 7 8 1 


[ 0 0 2 9 ] z<Dri-^^§:m^mm^m-^\t. ^m:^ 

■<y5"l8a. 1 8 b fcA;^^^x^o z<Dt^mW:^^ 
ix^isa, 18b ^iJi£PlHl^&5 oi:)^h<D^mmmit 

mmt-^n. ^^:^>< y^l S a , ISb ^r^VLr^tl 

^2 la, 2ib{cA;b$n, c cxmB^ritz<Dhm 

a , 16b, 17a, 17b, 21a, 2 

1 b*5j:tP®^tg2 2 tcj: 19. v-t y v^/ 

[0 0 3 0 ] ^co-<^ —i;^^^ v-tr y ur 

A sin CO L t 

= COS { ( CO R + CO L ) t + a DFM } ■ 

+ COS { ( CO I + CO L ) t + a UFM I - 

A cos COL t 

= sin { (cor + COL ) t + a DFM } ■ 

+ sin { (coi + COL ) t + 0 uFM i ' 
^/^^o fcfcL. coiFf^^ft^-V^>/^:Si?)2ffi^^co 

*5:^coT t(o^'nmmmxhKi . 

coiF=coR ~ CO T = CO T ~ co i 

[ 0 0 3 2 ] ^fc. :yf"18a, 18b 1^. - 

— cos ( CO IF t + 6 DFM ) ~ cos 
sin (coiFt-h6 DFM ) — sin 

tf^^. 30 
[ 0 0 3 3 ] ^^{C, riX^cOft-§-^^7t^|:§g 2 1 a . 2 

— cos ( CO IF t +6 DFM ) ~ cos 
cos ( CO IF t 4-6 DFM ) ~ COS 

hfS:^. L/c;&^or, W^^2 2<D^t^^%\t. (2) 
2 cos ( CO IF t H- 6 DFM ) 

[0 0 3 4 ] (3) ^t^hmht-f^^O\Z. ®^tl2 2 75^ 

[0 0 3 5 ] bT^#ibi^fcr•:^^ i/§:fS^->(. 

^<VKft-^|^, ■^S«^^Wii®^2 3(C*5l-rft#tffi 

-:?':7-<yUi5^ 2 4 2:^^^±fsr^ P ^Sft^--^ K 
[0 0 3 6 ] f^ii^. ±fa^^@l^^[HlES 2 4 CO VCO 2 4 
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fgf^-V^-^/l-^J^ZKft^COR , -fp^ "V?:^i^^^^COI , 
M«e0O>(i:^g^ eDFM ^ *&§FMiS<7?^S^@$: 0 UFM > 

^M-r^Sft^-^^vL-ft^ sin (cor t + ^DFM ) ^> 
•frni^^co-r p< — v>^t;^^^g^ft^sin (coi t + 0 ufm ) 

A= sin (cor t + 6 DFM ) sin (coi t + ^uFw) 

[0 0 3 1 ]—:;^, 5:=^iM5a, i5b(viA;^^n^ 
^^^Sfi-tl^i. sin (col t ) . cos (col t) T*^ 
6. Lfc>$^or. ^:^iM5a. 1 5 b 
fg-§-A sincoL ^7 A coscol t I^, 


cos ( CO IF t -f- 6 DFM ) 
cos ( CO IF t — 6 UFM ) 


(1) 


- sin ( CO IF t -f e DFM ) 

- sin ( CO IF t — 6 UFM ) (2) 

iStCcoR +COL iScfcU^coi +COL <^ ^^o/c^i^JS]2K^il 

(1) ^^X.Xy-{2) 5^C0{t#O5-t, ±fScoR -t-coL 
U«coi + COL t-i^^^^#/5J2^(*^^>^^ iX^ 1 8 a . 

1 8 btcj; >9iiig:d?Plih$ix. :L<n^^^m^^ 

8a, 18b ^^ili^ L7t{t-§*l:±. 
( CO IF t — 0 UFM ) (1) 
( CO IF t — e UFM ) (2) ^ 

ib{cii-r<v:, ^<n\:siiM%%\^. ^titl 2 i a (75ffl;^ift 

( CO IF t — 6 UFM ) (I) " 

(coif t - e UFM ) (2) " 

"(1) ct "9 , 

(3) 

[0 0 3 7 ] CCO^(C;^^ife^ijrS^, r^D^^^-K;d^ 

/4 QP SK^t^^ffi^EESfmifS-r^/cap^lc^K^^Lri^^ 

:^=5rlM6a, 1 6 b tC^U. i^fi^-^^>/^^^Kfi^L 

o 2^§ft^ti5^^fS-^Lo 1 ^ ur#^^Lr, 
16a, 1 ^ht-h^mmm.m^^m^\^. z.<D^mm 
mt^^^m^z la, 21 hxm%\^t^<D%mn^2 
2xn'K\z.mn'r^:-t\zx,^. r'r^^^m^fi\mm 


u 

[0 0 3 8 ] Lrc:a^or*:^M«^'Jr-^ixl±\ ^^*coj;5 

[ 0 0 3 9 ] Ti-^^^- FX\t. ^^-tM6 

a , 16b. ^^^^ 17a, 17b. 21a. 2 

[0 0 4 0 ] fj::it6. ^ l 6 a , 16b (DiK^^tm 

^13 coiii^^tt^[l 3 (c.T^-r J: 5 (c^MSm^-r^^/^ 
JilS^^isKajR (T^^^iiii-r^ct 5(^^^UTi/^So 

1^:7 -r/L-^ 1 3{cj: ^ -v>fnjEa^^{^-t-S 

[0 0 4 1 ] ^ b{c;^^m^'jrM^, FMm^^t LXiiL 

2 4\z:^\.^X^m^^^^-/^<r>m-^^^^m'^tJ:t^^n 
f^'t^Z.tt^Xth. 

[0 0 4 2 ] ^^m\t±ummmcmm^ti^i, 
<7)x\tfj:i\ ^■jx.ii'. ±.ummmxn'< ?^-i>^^i^-^ 
y ^ =ir-l^coti:^tt<7:)^^{l^^c J: ^ ^ ?^-i^nEEm<7>& 

1 3^^^;cuTt> 

[0 0 4 3 ] ^fc, ttifB^5^^.JTM:i^ili^^ft#LO 1 
^-7t/^4^^i:§gl 7 a*5j:UJ+ TzXAm^^l 7 b \Z. 
ct LT^ti^^tu^ =^i^ 16a, 16b 


(T) if^^ipe - 1 8 8 7 8 1 
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^:SriM6a, I 6 b t-hiii^ ^ h.fzm-^^ 
■^n-en- k/ 4m^^2 l a*5j:U«-l-Ky 4#1^§§|2 

1 bicj: l?^tiL./:i(7:)-fe«^:|i2 2r-if9!c^-rsj; 5 L 

7 a:^oJ:U^+ 7z/ A^n^X 7 b tc tc / 2 

:^1 7 ^ t>(vl. -7c/4^'ri^2 1 a:^oJ:t;^ 

+ Tt / 4 2 1b CO^-t*^ 19 {C: / 2 ^^Ifl 2 1 

1 T-^tiLTtft^^, ^:^iM 6 b;!)^ibtti:^^nf::^t■§• 
/^^'tcov^Tt^ , :^^m<r>m'^^'^m.\^-^^^^^mxm^ 

mW^\^X%MX^^. 
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